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Figure 1. Pedigree of ‘Rinka’.
Figure 3. Fruit of ‘Rinka’.Figiure 2. A bearing tree of ‘Rinka’.
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Table 1. Agronomic characteristics of ‘Rinka’ compared with‘Kosui’ at NIFTS.???????(Mean of 2011-2017)
Cultivar Tree vigorz
Number of
shootsy
Flowering timex
(Month/Day)
Number of
spursw
Number of axillary
flower budsv
Harvest date
(Month/Day)u
Fruitlet /
clustert
Rinka
Medium -
moderately strong
Moderately few
- medium
Apr. 18
Medium -
moderately many
Medium Aug. 23 2.8
Kosui Medium Medium Apr. 19 Few Medium Aug. 21 4.7
Significancy
between cultivars s
- - NS - - * *
z Classified into five classes: weak (standard cultivars: ‘Yakumo’), moderately weak, medium(‘Kosui’, ‘Chojuro’), moderately strong, and strong (‘Nijisseiki’, ‘Akizuki’,
‘Shinsui’) .
y Classified into five classes: few (standard cultivars: ‘Shinsui’), moderately few, medium (‘Kosui’), moderately many, and many (‘Chojuro’, ‘Hosui’) .
x Average date between the date in which more than 20% of flowers in a tree blossoms and the one in which more than 20% of petals in a tree falls.
w Classified into five classes: few (standard cultivars: ‘Kosui’, ‘Akizuki’), moderately few, medium (‘Chojuro’, ‘Hosui’), moderately many, and many (‘Nijisseiki’, ‘Niitaka’,
‘Oushuu’).
v Classified into five classes: few (standard cultivar: ‘Shinsui’, ‘Nijisseiki’), moderately few, medium (‘Kosui’), moderately many, and many (‘Chojuro’, ‘Hosui’).
u Average date between the first and last dates of harvesting.
t Data from 2012 and 2013. Average number of fruitlets per cluster in 15 spurs at 30 days after full bloom. All fruitlets were cross-pollinated at full blooming.
s NS,*,**: Not significant at P≤ 0.05, or significant at P≤ 0.05 and significant at P≤ 0.01, respectively, by t-tests.
Table 2. Fruit characteristics of ‘Rinka’ compared with ‘Kosui’ at NIFTS.?????????(Mean of 2011 -2017)
Cultivar
Fruit
weight
(g)
Uniformity
of fruit z
Fruit shape
Flesh
firmness
(lbs.)
Soluble solids
content
(%)
Acidity
(pH)
Shelf lifey
(day)
Core
browningx
Water
corex
Rinka 506 Good Round 4.2 12.9 4.7 7-10 None -slight None -slight
Kosui 397
Moderately bad
- medium
Oblate 5.4 12.8 5.2 7 None None
Significancy
between cultivarsw
* - - ** NS ** - - -
z Classified into five classes good (standard cultivars: ‘Nijisseiki’), moderately good, medium, moderately bad, and bad (‘Yasato’)?
y Number of days for which the fruits kept at 25ºC are marketable?
x Classified into three classes: none, slight, and much?
w See Table 1?
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Table 3. Tree and agronomic characteristics of ‘Rinka’ in the national trial.z???????(2011-2012)
Location
(City)
Tree
age y
Tree vigor Number of shoots
Flowering
time
Number of spurs
Number of axillary
flower buds
Yield
(kg/tree)x
Harvest
date
Fruitlets/
clustert
Miyagi (Natori) 6 Weak Few May 4 Moderately many Few 12.0 Sep. 8 -
Akita
(Katagami)
6 Medium Medium May 10 Moderately many
Moderately few
- medium
35.4 Sep. 22 3.1
Yamagata
(Sakata)
6
Weak -
moderately weak
Few -
moderately few
May 5 Many
Moderately few
- medium
13.1 Sep. 14 3.9
Fukushima
(Fukushima)
6 Medium Medium May 2 Medium Moderately few 2.3 Sep. 3 -
Ibaraki (Kasama) 6 Medium Medium Apr. 27 Medium -many Few 32.9 Sep. 2 -
Ibaraki
(Tsukuba)
6
Medium -
moderately vigorous
Moderately few
- medium
Apr. 23
Medium -
moderately many
Medium 6.1 Aug. 29 1.9
Tochigi
(Utsunomiya)
6T
Medium -
moderately vigorous
Medium -
moderately many
Apr. 28
Medium -
many
Few -
moderately few
(9.6) Sep. 20 -
Gunma (Isezaki) 6T Vigorous Medium Apr. 23 Many Few (42.7) Sep. 5 -
Saitama (Kuki) 6 Moderately vigorous Moderately few Apr. 18 Moderately many Moderately few 49.1 Aug. 21 -
Chiba (Chiba) 6 Medium Few Apr. 18 Medium Few -moderately few 10.2 Aug. 24 4.1
Tokyo (Tachikawa) 6T Medium Medium Apr. 17 Medium -many Few -medium (16.1) Aug. 23 -
Kanagawa (Hiratsuka) 6 Medium Medium Apr. 19 Moderately many Few -moderately few 3.9 Aug. 25 -
Nagano
(Takamori)
6T Medium
Medium -
moderately many
Apr. 26
Medium -
moderately many
Moderately few
- medium
? Sep. 9 2.0
Niigata
(Seiro)
6
Medium -
moderately vigorous
Medium May 2 Medium
Few -
moderately few
9.2 Sep. 13 3.8
Toyama (Uozu) 6 Medium Few -medium Apr. 26 Medium -many Medium 17.8 Sep. 3 -
Ishikawa (Kanazawa) 6T Medium Moderately few Apr. 28 Many Medium ? Aug. 31 -
Fukui (Fukui) 6 Vigorous Many Apr. 25 Medium Medium 9.7 Aug. 16 6.3
Shizuoka
(Hamamatsu)
6 Medium Medium Apr. 12 Medium Medium 5.1 Aug. 22 -
Gifu (Gifu) 6 Medium Medium Apr. 17 Medium Few 5.7 Aug. 22 -
Aichi
(Nagakute)
6
Moderately weak
- medium
Moderately few Apr. 18
Medium -
moderately many
Moderately few 12.1 Aug. 18 -
Mie
(Matsuzaka)
6 Moderately vigorous
Moderately many
- many
Apr. 17 Medium Few 4.5 Aug. 20 -
Shiga
(Ritto)
6
Medium -
moderately vigorous
Medium Apr. 22 Medium
Few -
medium
12.5 Aug. 25 -
Kyoto
(Kyotango)
6
Medium -
moderately vigorous
Medium -
moderately many
Apr. 24
Few -
medium
Few 1.3 Aug. 14 -
Hyogo (Asago) 6 Moderately vigorous Medium Apr. 23 Moderately many Moderately few 9.2 Aug. 22 -
Tottori (Hokuei) 6 Medium Medium -many Apr. 21 Medium Many 22.5 Aug. 25 3.6
Shimane (Izumo) 6T Weak -medium Few Apr. 18 Medium Few -medium (32.3) Sep. 4 2.7
Hiroshima
(Higashihiroshima)
3T Medium Medium Apr. 20
Few -
medium
Medium (11.8) Aug. 20 1.5
Yamaguchi (Yamaguchi) 6 Medium Medium Apr. 15 Moderately many Moderately few 29.2 Aug. 18 -
Tokushima
(Kamiita)
6
Weak -
moederately weak
Few Apr. 11 Medium Few 21.0 Aug. 12 -
Ehime (Matsuyama) 6T Weak Few Apr. 16 Many Few (6.6) Aug. 24 -
Kochi (Kochi) 6 Vigorous Many Apr. 9 Many Few 1.2 Aug. 10 1.9
Fukuoka
(Chikushino)
6 Moderattely weak
Moderately few
- medium
Apr. 13 Moderately many Moderately few 17.8 Aug. 14 3.1
Saga (Ogi) 6T Medium Few Apr. 10 Many Medium ? Aug. 24 -
Nagasaki (Omura) 6T Medium Medium Apr. 6 Medium Few (16.9) Aug. 5 -
Kumamoto (Uki) 6 Medium - vigorous Medium Apr. 7 Medium -many Few 15.1 Aug. 11 -
Oita
(Usa)
6
Moderately weak
- medium
Few Apr. 15
Medium -
many
Few 5.4 Aug. 16 4.5
Miyazaki
?Miyazaki)
6T
Medium -
moderately vigorous
Medium Apr. 6
Medium -
moderately many
Moderately few
- medium
(12.2) Aug. 23 -
Kagoshima (Satsumasendai) 6T Medium Few Apr. 7 Many Medium (42) Aug. 9 1.5
Average - - - Apr. 20 - - 13.9 Aug.25 3.1
z See Table1 for trait evaluation.
y Age at 2012 and 'T' means top worked tree.
x Data from 2012. Data in parentheses are shown for reference, because of top worked tree.
t Data from 2013. Average number of fruitlets per cluster in 15 spurs at 30 days after full bloom under conventional pollination practice.
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Table 5. Comparisons of performance in several traits between ‘Rinka’ and ‘Kosui’ in the national trial z.
Cultivar
Flowering
time
Yield
(kg/tree)
Harvest time
Fruitlet /
cluster
Fruit weight
(g)
Flesh firmness
(lbs)
Soluble solids
content (%)
Acidity
(pH)
Rinka Apr. 20 13.9 Aug. 25 3.1 448 4.5 12.3 4.8
Kosui Apr. 22 10.9 Aug.23 4.4 359 5.4 12.6 5.3
Significancy
between cultivars y
** NS * ** ** ** * **
z Data from 2013 for fruitlet /clusters trait, and those of the other traits were the mean value of 2011-2012.
y NS,*,**: Nonsignificant at P? 0.05, or significant at P? 0.05 and significant at P? 0.01, respectively, in analysis of variance
using the model: Pij= μ+Gi+Lj+Eij, Pij: the performance of the ith cultivar in the jth location, μ : overall mean,
Gi: the effect of the ith cultivar, Lj: the effect of the jth location, Eij:residual
Table 4. Fruit characteristics of ‘Rinka’ in the national trial.z??????????(2011-2012)
Location
?City)
Fruit
weight
(g)
Uniformity
of fruit
Fruit shape
Flesh
firmness
(lbs.)
Soluble
solids
content
(%)
Acidity
(pH)
Shelf life
(day)
Core
browning
Water
core
Miyagi (Natori) 458 Moderately bad Broad ovate 4.5 11.7 4.8 - None None
Akita (Katagami) 569 Good Round 4.4 11.9 4.7 - None Much
Yamagata (Sakata) 484 Moderately good - good Round 4.9 13.5 4.7 5 None None
Fukushima (Fukushima) 449 Moderately bad - medium Oblate 5.1 13.3 4.8 7 -10 None -slight None -much
Ibaraki (Kasama) 544 Medium Round 3.8 12.5 4.7 7 None None
Ibaraki (Tsukuba) 420 Good Round 4.6 11.2 4.7 7 None None
Tochigi (Utsunomiya) 574 Moderately good Round 4.0 12.3 4.9 ? None - much None - much
Gunma (Isezaki) 612 Medium Round -oblate 4.4 12.6 5.0 ? None None
Saitama (Kuki) 616 Good Oblate 4.5 13.3 5.0 14 -16 None None
Chiba (Chiba) 432 Medium - moderately good Round 4.1 12.3 4.9 10 None Slight
Tokyo (Tachikawa) 402 Medium - good Round 4.7 12.1 4.7 ? None None
Kanagawa (Hiratsuka) 496 Medium Round 3.8 13.1 5.0 ? None None
Nagano (Takamori) 600 Good Oblate 6.6 13.7 4.6 ? None None
Niigata (Seiro) 483 Medium Round 4.4 12.5 4.8 15 -21 None None
Toyama (Uozu) 450 Medium Round 4.3 13.4 4.8 7< None Slight
Ishikawa (Kanazawa) 475 Good Oblate 4.6 12.0 4.8 - None None
Fukui (Fukui) 312 Medium Oblate 6.0 12.6 5.0 7 None None
Shizuoka (Hamamatsu) 430 Bad - medium Round 5.4 11.3 4.7 10 None None
Gifu (Gifu) 315 Medium Round 4.5 11.6 4.9 7 None None
Aichi (Nagakute) 364 Medium Oblate 4.9 12.3 5.0 5 -14 None None
Mie (Matsuzaka) 446 Medium - moderately good Round 4.0 12.1 4.9 ? None None - slight
Shiga (Ritto) 487 Medium Broad eliptical 4.4 12.0 4.9 5 None None
Kyoto (Kyotango) 319 Good Round - oblate 4.9 12.1 5.0 ? None None
Hyogo (Asago) 368 Medium Round 4.6 12.0 5.0 10 -15 None None
Tottori (Hokuei) 533 Medium - good Round 3.9 12.3 4.8 12 -17 Slight None
Shimane (Izumo) 514 Medium Round 5.0 12.6 5.0 10 -12 None None
Hiroshima (Higashihiroshima) 466 Medium Round - oblate 4.4 12.5 4.7 10 -14 None None
Yamaguchi (Yamaguchi) 408 Medium Oblate 5.2 12.3 4.9 10 None None
Tokushima (Kamiita) 361 Medium Round - oblate 5.1 11.8 5.0 ? None None
Ehime (Matsuyama) 339 Medium - good Round 5.4 12.9 4.9 ? None None - slight
Kochi (Kochi) 307 Bad Round 4.3 12.1 5.0 ? ? Slight
Fukuoka (Chikushino) 435 Medium Round 4.3 12.6 4.9 14 None - slight None
Saga (Ogi) 454 Medium Round - elliptical 2.9 11.9 4.6 ? None None
Nagasaki (Omura) 397 Medium - good Round 4.3 11.7 4.4 14 None None
Kumamoto (Uki) 452 Good Round - oblate 3.9 12.8 4.9 10< None None - slight
Oita (Usa) 397 Good Round - oblate 4.2 11.9 5.0 ? None None
Miyazaki?Miyazaki) 474 Good Round - oblate 5.0 12.4 4.7 5 -8 None - slight Slight
Kagoshima (Satsumasendai) 378 Medium Oblate 4.0 12.6 5.5 ? None None
Average 448 ? ? 4.5 12.3 4.8 ? ? ?
z See Table 1 for trait evaluation.
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Table 6. Comparison of dead flower bud rate between ‘Rinka’
and ‘Kosui’ at Kagoshima Prefectural Institute of
Agricultural Development. (Mean of 2011-2012)
Cultivar Type of flower bud Dead flower buds (%)z
Rinka
Spur 7.6
Axillary flower bud 2.6
Kosui
Spur y 46.7
Axillary flower bud 36.8
z Flower bud number that did not flower/100 flower buds.
y Data of 2012.
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‘Rinka’ is an early maturing russet skin type new cultivar of Japanese pear (Pyrus pyrifolia Nakai) released in 2013 by the
National Institute of Fruit Tree Science (NIFTS), National Agriculture and Food Research Organization. The cultivar originated from
a cross between 269-21 (‘Hosui’ × ‘Osa – nijisseiki’) and ‘Akiakari’ in 1996, was selected as a promising tree in 2006, and subjected to
the 8th national trial as Nashi Tsukuba 55 from 2007, which was conducted at 38 experimental stations in 37 prefectures throughout
Japan. The cultivar was ultimately selected and released as ‘Rinka’ and was registered as No. 23912 under the Plant Variety
Protection and Seed Act of Japan on March 3, 2015. ‘Rinka’ trees were intermediate and produced many fruit spurs and moderate
amounts of axillary flower buds in the national trial. The date of full bloom of ‘Rinka’ averaged April 20, 2 days earlier than that of
‘Kosui’, and the harvest time averaged August 25, 2 days later than that of ‘Kosui’ in the national trial. It was resistant to black spot
and there was no serious problem of diseases and insect pests under standard spraying program. ‘Rinka’ is cross-compatible with
other leading cultivars as its S-genotype is S1S3, which is different from them. Since the number of fruitlets per cluster at 30 days
after full bloom was averaged 3.1, which was fewer than that of ‘Kosui’ in the national trial, ‘Rinka’ possesses self-thinning trait.
The fruit shape of ‘Rinka’ is oblate and uniformity of fruit is medium. The fruit weight averaged 448 g in the national trial, heavier
than that of ‘Kosui’. The flesh firmness of ‘Rinka’ was 4.5 lbs, softer than that of ‘Kosui’. The soluble solids content and pH in juice
of ‘Rinka’ averaged 12.3% and 4.8, respectively, both of which were lower than those of ‘Kosui’. The eating quality of ‘Rinka’ was
judged to be comparable with that of ‘Kosui’. The dead flower bud rate of ‘Rinka’ in Kagoshima prefecture (southwestern Japan)
from 2011 to 2012 averaged approximately 5%, notably lower than that of ‘Kosui’, which averaged more than 40%. Therefore, ‘Rinka’
is expected to be a suitable cultivar for adapting to warmer climate.
??????????cross breeding, early maturing, Pyrus pyrifolia. adapting to warming, self-thinning
